Reciprocal inhibition of the AMPA and NMDA components of excitatory postsynaptic potentials in field CA1 of the rat hippocampus in vitro.
The mutual effects of components of excitatory postsynaptic potentials (EPSP) induced by activation of glutamate receptors sensitive to alpha-amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid (AMPA) and N-methyl-D-aspartate (NMDA) were studied on living slices of rat hippocampus. Evoked responses were recorded in the radial layer (stratum radialis) in field CA1 after stimulation of collateral-commissural fibers. The contribution of the NMDA component to the total EPSP was altered by extracellular application of solutions containing different concentrations of magnesium. At low magnesium concentrations, when both components made significant contributions to EPSP, inhibition of one of the components by application of antagonists of the appropriate receptors led to increases in the area of the other component. Thus, the total magnitude of pharmacologically isolated components were significantly greater than the control response (for example, at 0.1 mM magnesium, the sum of the components was 340 +/- 120% of the control two-component EPSP (p < 0.01; N = 6). These results suggest that in controls, the AMPA and NMDA components of EPSP inhibit each other. The mutual inhibition of components may be an important factor affecting the conductivity and plastic properties of central glutamatergic synaptic pathways.